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Figure 1. Cumulative risk of revision stratiﬁed by age (revision in dark; alive with no re-
vision in light).
study. Future work should conﬁrm and further explicate these ﬁndings in
databases with more detailed information on clinical features and patient
preferences.
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THE USE AND OUTCOME OF HIGH TIBIAL OSTEOTOMY FOR KNEE
OSTEOARTHRITIS IN SWEDEN 1998-2007
A. W-Dahl, O. Robertsson, S. Lohmander
Clinical Sci., Lund, Lund, Sweden
Purpose: Unlike for knee arthroplasties, there is no national register on
high tibial osteotomies (HTO’s) performed in Sweden. Information on the
outcome of HTO as a treatment for knee osteoarthritis (OA) is insuﬃcient.
The aim of this study was to evaluate the use and outcome, expressed
by rate of revision to knee arthroplasty, of HTO’s performed in Sweden
1998-2007.
Methods: Using the in-patient and out-patient care registers of the Swedish
National Board of Health and Welfare during 1998-2007, patients 30 years
or older, with the surgical code NGK 59 (angle, rotation or correction
osteotomy in the knee or tibia) in combination with the ICD-10 code M17
(knee osteoarthritis), were identiﬁed. The number of surgeries per clinic
and County, the gender- and age distribution as well as changes over time
were evaluated. Conversion of HTO to knee arthroplasty was identiﬁed
using the Swedish Knee Arthroplasty Register (SKAR). 446/3,246 HTO’s had
been converted but for 42 of these side of the the HTO was unknown
and thus, if the subsequent arthroplasty had been on the same knee. In
these cases we assumed a worst case scenario of the arthroplasty being a
conversion. A 10-year survival analysis was performed using revision to an
arthroplasty as the end point.
Results: During 1998-2007 3246 HTO (2885 patients) were identiﬁed, or
325 per year on average. 8% were out-patient surgeries. During the period
there was a 30% decrease in the number of HTO’s performed per year.
Men had surgery more often (69%) and their mean age at surgery was 52
years (SD 8) as compared to 50 years (SD 7) in women. In 1998, 58% of
the patients were younger than 55 years, compared to 65% in 2007, with
similar trends for men and women. HTO’s were carried out in all Counties
of Sweden. Five clinics (out of 75) performed 25% of all the HTO’s. As a
percentage of all knee reconstructions, HTO decreased from 6% in 1998 to
barely 3% in 2007.
The cumulative revision rate (CRR) at 10 years, based on a worst case
scenario, was 16% (95% CI 14-24). The risk of revision after adjusting for age
was signiﬁcantly higher in women than men (RR 1.45 (95% CI 1.14-1.83),
p=0.002.
Conclusions: In absolute numbers HTO has decreased by 30% during 1998-
2007 and constituted less than 3% of the primary knee reconstructions
in 2007. HTO was almost exclusively used for patients younger than 65
years. The majority of the HTOs was performed in clinics performing
only few surgeries per year. With HTO becoming uncommon, a need to
concentrate these surgeries to fewer and more experienced centers should
be considered. The rate of conversion to knee arthroplasty was similar to
what has been seen for unicompartmental knee arthroplasty.
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JOINT DISTRACTION IN TREATMENT OF CANINE EXPERIMENTALLY
INDUCED OSTEOARTHRITIS LEADS TO CARTILAGE REPAIR ACCOMPANIED
BY SUSTAINED RELIEVE OF PAIN
S.C. Mastbergen1, F. Intema1, P.M. van Roermund2, H.A. Hazewinkel3,
F.P. Lafeber1
1Rheumatology & Clinical Immunology, Univ. Med. Ctr. Utrecht, Utrecht,
Netherlands; 2Orthopaedics, Univ. Med. Ctr. Utrecht, Utrecht, Netherlands;
3Vet. Med., Utrecht Univ., Utrecht, Netherlands
Purpose: Osteoarthritis is a degenerative joint disorder characterized by
progressive cartilage damage, peri-articular bone changes, and often sec-
ondary joint inﬂammation. These tissue structure changes coincide with
pain, stiffness, and functional disabilities. Few options are available for
treatment of end-stage knee osteoarthritis. Eventually, replacement of the
affected joint using an endo-prosthesis is currently the accepted treatment
option in end-stage osteoarthritis. Joint distraction might be an alternative
for a total knee replacement, especially in younger patients. This treatment
of osteoarthritis in humans results in long-term clinical beneﬁt. The mech-
anism responsible for this beneﬁt is unclear. Tissue structure modiﬁcation
was suggested to be involved. Therefore, joint distraction was applied in
a canine experimental model of osteoarthritis to study the involvement of
cartilage repair.
Methods: Osteoarthritis was induced in the right knee joint according
to the Groove model (condylar surgical applied damage) in 16 dogs. Ten
weeks post-surgery, the right knee joint was distracted for 3-5 mm by
use of a hinged external ﬁxator for 8 weeks in 9 dogs (distraction group).
Seven dogs were left untreated (osteoarthritis group). Pain was studied
by (un)loading of the joint using force plate analysis every 5-10 weeks.
Twenty-ﬁve weeks after removal of the external ﬁxators, cartilage integrity
of the osteoarthritic, surgically untouched, tibial plateau was analysed.
Results: In the untreated osteoarthritic group, cartilage showed a de-
creased proteoglycan content (-18%, p<0.01), an increased proteoglycan
release (+20%, p<0.03), and an increase in collagen damage (+2.5%; ns)
when compared to the contralateral control joint. This was corroborated by
an increased macroscopic and histological grade of cartilage damage (+1.8
and +3.3, respectively, both p<0.05). This loss of cartilage integrity was
accompanied by decreased loading of the affected joint, especially reﬂected
in a decreased brake and stance force (-0.35N and -0.70N, respectively,
both p<0.05).
In the osteoarthritic joints treated for 8 weeks with distarction, 25 weeks
later, the loss of PG content was -7%, in the distraction group, signiﬁcantly
less (p<0.02) decreased compared to the untreated osteoarthritis group, as
was the proteoglycan release (+5%; p<0.05) which normalized. In addition
less collagen damage was found (+0.3%). Again this was reﬂected in both
the macroscopic and histological grade of cartilage damage (+1.3 and +2.8
respectively; p<0.05). This relative improvement of cartilage integrity was
accompanied by a persistent increase of loading of the treated joint. Both
the braking force and stance force normalized (p<0.05).
Conclusions: Joint distraction results in less cartilage damage and less
pain (based on normalization of loading of the affected knee) in a canine
model of experimentaly induced osteoarthritis. The results of this animal
in vivo study corroborate the observed cartilage repair and clinical beneﬁt
in human studies.
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RECOVERY FOLLOWING TOTAL HIP AND KNEE REPLACEMENT: THE
INTERPLAY OF PHYSICAL IMPAIRMENTS, ACTIVITY LIMITATIONS AND
PARTICIPATION RESTRICTIONS
A.M. Davis1, E.M. Badley1, S. Hogg-Johnson2, S. Ibrahim2, A.V. Perruccio3,
R. Wong1, D.E. Beaton4, P. Côté1, M.A. Gignac1, D. Streiner5
1Toronto Western Res. Inst., Toronto, ON, Canada; 2Inst. for Work and Hlth.,
Toronto, ON, Canada; 3Harvard and Brigham and Women’s Hosp., Boston, MA;
4St. Michael’s Hosp., Toronto, ON, Canada; 5Kunin-Lunenfeld Res. Inst.,
Baycrest Hosp., Toronto, ON, Canada
Purpose: Total joint replacement (TJR) is a frequently performed procedure
S42 Oral Abstract Presentations / Osteoarthritis and Cartilage 18, Supplement 2 (2010) S9–S44
for hip and knee osteoarthritis. Studies of TJR patient-reported outcomes
and the scope of outcomes examined typically include pain and physi-
cal function with limited points of follow-up. The inter-relationships of
social and community participation, a recognized and important concept
to patients with TJR, with impairments (e.g. symptoms etc.) and activity
limitations over the year of recovery following TJR have not been evaluated.
This research addresses this gap.
Methods: Participants (hip: n=437; knee: 494) completed measures pre-
surgery and at 10-14 days, 1, 3, 6 and 12 months post-surgery. The survey
included impairments (physical: HOOS/KOOS symptoms and Chronic Pain
Grade; mood: Hospital Anxiety and Depression Scale, fatigue); activity
limitations (HOOS/KOOS activities of daily living + sports/leisure activi-
ties); and, participation restrictions (Jette Late Life Disability + Calderdale
community mobility). Using structural equation modeling, we evaluated
the longitudinal inter-relationships of patient-reported outcomes of im-
pairments, activity limitations and participation restrictions. Measures of
overall model ﬁt were assessed.
Results: Hip group: age range from 31-86 years (mean=63) with 55%
female; Knee group: age range from 35-88 years (mean=65) with 65% fe-
male. Signiﬁcant improvements in the dimensions of physical impairments
(PI), activity limitation (AL) and participation restriction (PR) scores were
observed over time with the exception of mood. Both within and across
time, PI was associated with AL and AL was associated with PR. However,
improvements were lagged over time with earlier improvements in physi-
cal impairments and later improvements in participation. All analyses were
adjusted for age, sex, BMI, hip vs. knee and low back pain.
Conclusions: Given the lagged inter-relationship of physical impairments,
activity limitations and participation restrictions, the provision and timing
of interventions that target all these areas are critical to maximizing out-
come following TJR. Current care pathways that tend to focus on short term
follow-up with limited attention to social and community participation
should be re-evaluated in order to maximize people’s outcome following
TJR.
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LUMBAR DISC DEGENERATION AND GENETIC FACTORS ARE THE MAIN
RISK FACTORS FOR LOW BACK PAIN: THE UK TWIN SPINE STUDY
G. Livshits1,2, S. Ermakov2, M. Popham1, A.J. MacGregor1,3, P.N. Sambrook4,
T.D. Spector1, F.M. Williams1
1King’s Coll. London, London, United Kingdom; 2Sackler Faculty of Med., Tel
Aviv University, Israel; 3Sch. of Med., University of East Anglia, United
Kingdom; 4Inst. of Bone and Joint Res., University of Sydney, Australia
Purpose: Low back pain (LBP) is one of the most common conditions
accounting for visits to primary care physician and work absenteeism. LDD
has been proposed as a major cause of low back pain. MRI features of
intervertebral lumbar disc degeneration (LDD) become almost universal in
adults and, we have shown using a longitudinal study, deteriorate with age.
However, the relative contribution of LDD, genetics and other risk factors
for LBP remain unclear. The aim of this study was to explore the extent of
association between risk factors for LBP in middle-aged UK female twins.
Methods: Unselected twins were recruited from the TwinsUK register
(www.twinsuk.ac.uk) & invited to undergo sagittal T2-weighted MRI scan,
nurse-led interview and questionnaire determination of LBP. LBP was
deﬁned as pain between 12th ribs and gluteal folds, duration >1 month
with inability to perform activities of daily living & examined as a binary
trait (affected vs non-affected) and a semi-quantitative trait (LBPQ- number
of daily tasks impaired) along with: age, bone mineral density (BMD) at
lumbar spine and hip, body weight, smoking, manual work and physical
exercise. LDD was summarized over 5 lumbar discs as a sum of scores
for 4 composite traits (disc signal intensity, height, extension, anterior
osteophytes) each scored 0-3. Statistical analysis was conducted in stages
with multiple logistic regression and maximum likelihood based variance
decomposition analyses for both LBP variables.
Results: A total of 2256 Caucasian females (32-72 years) were examined in
this project comprising 378 and 716 of MZ and DZ twin pairs respectively,
with 908 twins having MRI of the lumbar spine. The prevalence of severe
and disabling LBP was 24.2%. No difference in LBP prevalence was found
between MZ and DZ twins. LBP concordance rate was signiﬁcantly higher
in MZ vs DZ twins (p= 0.018). LDD score = median 12 (range 0- 53). The
results for both LBP variables were in agreement, suggesting that genetic
factors and LDD are the main risk factors for LBP. Considering the entire
range of variation (maximum vs minimum) the odds ratio (OR) of LBP
were: 20.5 (p< 0.0001) for LDD and 5.8 (p=0.001) for identical genetic
background. Signiﬁcant independent contribution to LBP was made by:
hip BMD (OR=4.2, p=0.02) and physical exercise (OR=1.56, p=0.036). Age,
weight, smoking and manual work were not signiﬁcantly associated with
either LBP variable, although they had a signiﬁcant independent effect on
LDD variation.
Conclusions: LDD score and genetic background are the main risk factors
for LBP in this sample of women. The pathology of LDD is similar in men
so similar predisposition might be expected. The higher prevalence of LBP
in MZ conpared with DZ twins suggests a genetic component to LBP. This
works conﬁrms that MRI-determined LDD is a signiﬁcant contributor to
episodes of LBP and highlights the genetic component to both LDD and LBP.
Furthermore, a novel contribution of BMD to LBP raises the possibility that
bone density or turnover plays a role in back pain.
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DISC DEGENERATION OF THE UPPER LUMBAR DISCS IS ASSOCIATEDWITH
HIP PAIN
E. de Schepper, J. Damen, A. Hofman, B. Koes, S. Bierma-Zeinstra
Erasmus MC, Rotterdam, Netherlands
Purpose: Hip pain has a number of possible causes. In older adults is,
besides osteoarthritis of the hip, the presence of radiating pain from
the higher lumbar spine one of the other possibilities. In textbooks it is
suggested that hip pain can be ‘referred’ pain from the higher lumbar spine
or dermatomal pain caused by impingement of the nerve roots. Currently
within the literature, there have been no studies that have explored the
association of self-reported hip pain and lumbar disc degeneration. We
hypothesised that disc space narrowing in the higher lumbar spinal levels
may be associated with pain in the hip region.
The purpose of this study was to explore the association of self-reported
hip pain with the different individual radiographic features by vertebral
level, including osteophytes and disc space narrowing.
Methods: Baseline data from a population-based study of people aged ≥
55 years old (Rotterdam Study) were used (n = 2819), with a prevalence of
self-reported hip pain of 11.6% (n = 328).
The intervertebral disc spaces (L1/2 to L5/S1) were evaluated for the
presence and severity of anterior osteophytes and for disc space narrowing
using a semi-quantitative score (grade 0-3). Logistic regression was used
to determine the association between self-reported hip pain and these
individual radiographic features of lumbar disc degeneration. Adjustments
were made for age, gender, body mass index, low back pain and hip
osteoarthritis.
Results: The presence of disc space narrowing grade ≥ 1 at level L1/L2
was signiﬁcantly associated with hip pain in the last month, in men and
women (men OR = 2.0; 95% CI: 1.1 to 3.8 and women OR = 1.7; 95% CI:
Association between disc space narrowing and hip pain, men
Men, N=1204 N (%) Hip pain OR (95% CI) Chronic hip pain OR (95% CI)
Nar L1-L2 107 (8.9) 2.0 (1.1 - 3.8)* 2.5 (1.3 - 5.0)**
Nar L2-L3 135 (11.3) 0.9 (0.4 - 1.8) 1.1 (0.5 - 2.4)
Nar L3-L4 153 (12.7) 1.1 (0.6 - 2.1) 1.1 (0.5 - 2.2)
Nar L4-L5 268 (22.2) 1.2 (0.7 - 2.0) 1.4 (0.8 - 2.5)
Nar L5-S1 408 (33.9) 0.7 (0.4 - 1.1) 0.6 (0.4 - 1.1)
Association between disc space narrowing and hip pain, women
Women, N= 615 N (%) Hip pain OR (95% CI) Chronic hip pain OR (95% CI)
Nar L1-L2 201 (12.5) 1.7 (1.1 - 2.5)* 1.8 (1.1 - 2.7)**
Nar L2-L3 307 (19.0) 1.6 (1.1 - 2.2)* 1.6 (1.1 - 2.3)*
Nar L3-L4 342 (21.1) 1.0 (0.7 - 1.4) 1.1 (0.7 - 1.5)
Nar L4-L5 526 (32.6) 0.9 (0.7 - 1.3) 1.0 (0.7 - 1.4)
Nar L5-S1 662 (41.0) 1.0 (0.7 - 1.3) 0.9 (0.7 - 1.2)
Association between disc space narrowing and hip pain
All, N=2819 N (%) Hip pain OR (95% CI) Chronic hip pain OR (95% CI)
Nar L1-L2 308 (10.9) 1.8 (1.3 - 2.5)** 2.0 (1.4 - 2.8)**
Nar L2-L3 442 (15.7) 1.4 (1.0 - 1.9)* 1.5 (1.1 - 2.1)*
Nar L3-L4 495 (17.6) 1.1 (0.8 - 1.3) 1.1 (0.8 - 1.5)
Nar L4-L5 794 (28.2) 1.0 (0.8 - 1.3) 1.1 (0.8 - 1.5)
Nar L5-S1 1070 (38.0) 0.9 (0.7 - 1.1) 0.8 (0.6 - 1.1)
